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ANTIVIRAL COMPOSITION 

field of the Invention 



Description of Prior Art 



^gi, viruses, bacte ria etc t°r n,C . m,Cr ° 0r9aniSms ' for sample in C ud a PnT™' ^ ^ ° PPOrtUnis - 



30 SUMMARY OF THE INVENTION 

Prophylaxis and thereby of diJxlT 1 *" ant ' Viral com P°sition, especiallv , 
'ngredientaN-substituted-l ripn - W h r6tr ° viruses including AIDS vn' 3 ' Com P° si ^ for 

^eoxvno^mvcin derivative represent^geS f~? " " 



CH 2 OH 



HO OH 

wherein Y represents 
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zsxx aS==S 

group, a phenyl group or a group shown by: 




H fwpnt each represents a lower atkyl group, a lower 
wherein R 3 and FU. which may be the same or d.«e«n ^ P group , a dialkyla mino group or a 
alkoxy group a ^ - * """" " ^ ab ° Ve " 

^pSLSa^ — 1 10 3 carbon atoms ' 

DETAILED DESCRIPTION^ OF PREFERRED EMBODIMENJS 

The N-substituted-1-deoxynojirimycin derivatives r ^! e ^^ ^^Publication 
^ ^edients oj J-^JJJ 

. of the present invent. , a 

"Voeoxynojlrirnycin which is a matenal fo syn ^wmxe) [cf. Japanese Exam.ned 

N-(3-phenylpropylH^ N-(3-phenyl-2- 
ynojirimycin. N-(3-phenyl P ropyl)-l-deo*yno ;l n, ,yon. "^^WW** N-(3-methyi-3-phenyl-2-pro- 
propenyVvdeoxynoiirimycin, N "<*P h ?^ N-(3- P -methy pheny-2- 

oenyl). -deoxynojirimycin. N-(3-m-methylphenyl-2-propeny0 a ^ y ojjrjm dn , N . (3 - p -methyl P henyl-3- 
« ^nylH-dloxyncinmycin. «W«No^ ^(3-rn- 
methyW-propenylH-deoxynopnmyan N » p b °^ ^ ^^^.propenyO-Vdeoxynoj-nmycm, N-(3-p 
methoxyphenyi-^propenyD-l-deoxynonnmy n, N (3 P^ an . c P oro y heny ,3. m ethyl-2-propenyl) 1-deo* 

vnoiirimvcin, N-(3-m-methoxy P henyl-3-methyi t. prop y enviV1 . d eoxyno irimycin, N-(4-p- 

- S-l-deoxyno rimycin, ^"u^^ 

nopheny,-^ .^t"^ 



demethylaminophenyM-memyi-^ny,r-- ^ 7 deQ jirimycin , N-(4,4-dipheny^-oux e ny - 
deoxynciirimycin, N-(3,3-d, P heny -2-or ^ ^ ^ m8thoxypheny ,3- P henyi-2-propeny^r- 

deoxvnoiirimycin, N-(3,3-diphenylpropyl)-1 -deoxynoiirimyc a v N _ (3 _o.fiuoro P henyl-2- P ro P eny I)-1 -deox- 
SSSrlmydn. M*P«^^ 

N i,S,-t,,u 0 ^ 

Hrrs^ - ndrome (aids) is main,y caused by infection of 
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DC4 antigen-positive humanlymphocvtes with h,.m, ■ 

»*» action in imm J e ~ r: Un0defcienCyVirUS(HIV )'" s »'*con< ] i l ,o„sar e 
conditions appear. °"- °PPor, u „, st ,c infecfion. maiignan, tum0 , and „e™s 

. : ~ s ^zi:^::^:r~ « * «* - ^ . h , h 

The daly dosage is 1 00 to 1 500 mg which n 7 Suppositories Possible. 
However an accurate dos ^ " ^ " Sm9 ' e *" " * ^ 3 

?5 Patient and^ute IZreJency TLminlSSn^ deP6ndin9 UPOn ^ wei 9* and conditions of the 

» -ulsion may be used Examp r ;ijr f 0M L It admi " is ™°" « «■"»•*. aqueous solution „ 

^»«^tr-*^r" ot — - — ~ 
25 ^^^-c^-ririS 



Example 1 



Giant cell formation inhibiting effect of N-n n ho , 

9 errect of N-(3-phenylpropy|)^ de oxynoj.nmycin: 
After a test drug was dissolved in m«th*„ ■ 

compound. The precultured Molt-4/HiV cells wti preculture * for 24 hours in the presence of Z 



50 



55 
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Tab le X. of 1x- colt-., -f ^ «X1. ana 

«1XS on giant c.11 nation (Fusion index) 





Time for Mixed Culture 


Concentration 


(hours) 


(ug/ml) 


5 


20 


200 


0.23 (57.4) 


0.18(90.5) 


100 


0(100) 


0.05 (97.4) 


50 


0.19(64.8) 


0.13(93.2) 


25 


-0.07(100) 


0.18(90.5) 


12.5 


0.11 (79.6) 


0.34(82.1) 


| 0 


0.54 


1.90 



Count o£ live ceils in » «" 
cultured without mixing _ ^ 



Fusion index =- 



Count of live cells in 
a well tested t 



3Unt cell formation inhibitory rate 



(%) 



1 11 GiS,,t , ► „ based on the method of 

Fus ion index was calculated ^ 

Yamamcto .t al. (Vorclogy, 164, 542 

«... the giant cell formation inhibitory ra 

ex pressed as 100 and 0, respectively. 



Example 2 

The giant ceil formation inhibiting effect of this co^ 
Exampie 1. The results are shown ,n Table 2 ^ 
formation inhibiting effect as potent as 90 to 100 A. 
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Table 2. 


Lllw.1 u. m.xed culture of Molt-4 cells and " 
Molt-4/HIV cells on giant cell formation 
(Fusion index) 


Concentration 
(ug/ml) 


Time for Mixed Culture 
(hours) 


5 


20 


200 


-0.08(100) 


0.10(94.7) 


100 


-0.10(100) 


0.10(94.7) 


50 


0.06(88.9) 


-0.07(100) 


25 
12.5 


0.17(68.5) 


-0.08(100) 


0.14(74.1) 


-0.03(100) 


0 | 0-54 


1.90 



Exam 



Gian,Ce "' 0,ma,,0ni " hibi ' , " 9 --'^*^-"^ Praov o-,- d eo. TO , imyci „ : 

The giant cell formation inhibiting effect of ,h« 
Sample The results are shown in Table 3 * C ° mp ° Und W3S exa ™ e « * manner similar 

Table 3. 



Effect of mixed culture of Molt-4 cells 
and Molt-4/HIV cells on giant cell 
formation (Fusion index) 


Concentration 
(ug/ml) 


Time for Mixed Culture 
(hours) 




5 


20 


50 


0.32(40.7) 


0.62(67.4) 


— s — 


0.50(7.4) 


0.89(53.2) 


12.5 


0.26(51.9) 


1.37(27.9) 


6.25 


0.54(0) 


2.16(0) 


3.13 


0.26(51.9) 


1-50(21.1) 


0 


0.54 J 


1.90 



Example 4 



Giant cell formation inhibiting effect of N-n n fi 

f3- (3 -f, UO rophen y ,) 2-propenyl^deoxynojirimycin- 
The giant cell formation inhibiting effect of thi « 

9 effect of th,s compound was examined in a manner simj|ar 
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Example 1. The results are shown in Table 4. 

Table 4. 



Effect of mixed culture of Molt-4 
cells and Molt-4/HIV cells on 
giant cell formation (Fusion 
index) 


Concentration 
(ug/ml) 


Time for Mixed 
Culture (hours) 




20 


40 


0.01(99) 


20 


0.32(83) 


10 


0.52(73) 


5 


1.04(46) 


2.5 


1.38(28) 


0 


1.92 


( ): Giant cell formation inhibitory 


rate (%) 





t nrcn value) of the giant cell formation inhibition 

Using the compound 50 % of inhibitory concentrate (ICo value) g 
calculated from Table 4 is 5 to 10 ug/ml es q{ g tQ 10 ug/ml and 2 . 5 to 5 

The ICso values of the compounds of Examples i anu ^ 
uq.'ml, respectively. , FYamn i es 5 through 16 is shown in Table 5 in 

Hereane,. an,,H,V s«ec, o, aach o< me cornpoun inhib|fcn as indicated in 

terms of 50 % inhibitory concentration (ICso value) 01 ins y 
Example 4. 
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Table 5 



Example 



Compound 



N-(4-Ph en yibuty|).Tdeoxynojir imycin 



^-(2-Chloro P henyl).2- P ro pen yi ] . Vdeo ~— 



^-(^ChlorophenyD-a-butenylJ-Ldeoxynojinmyci; 



J^4 ^oropheny[). pr opyi 3 . 1 . deoxynojirimyc . a 
^^^^ 



N-(4,4,4-Trifluorobuty|).l. d eo xvn 0|inmvr;n 



^•(5.5,5-Trifluoropentyl).l. d ^ <vn^ imvr , n 



N-(2-Pheno X yethyl).1.deo X ynoiirimvn,n 



50% Inhibitory 
Concentration 
()Cso)ug/ml 



5-10 



5-10 



5-10 



2.5-5 



20-40 



all of «,e ,e s ,ed mice su „ ired P Pe " y " de ™vno„„ my c,„ „ as administered orally, to 3 mice in each group 
N-t e*amp,es „, medical prepares c, *. present imem „ ^ ^ ^ 

Example 17 



N-(3-Phenyl-2-propenyl,-,-deoxynojirimycin 
Lactose 

Potato starch 
Pofyvinylpyrrolidone 
Magnesium stearate 




m-xture to uniformly swell. The mixture is pa sed Z ua Z ^ * ^^oUdone is added to the 
aga,n passed through a sieve of 1 mm mesh Thf * ° k * h3VinQ 1 mm mesh - *ied at 45 'C and 
stearate and the mixture is formed intents " ° b,a,ned 9ranU,es are beaded with magnesium 

- ? e ca; : — ^ exe^ ^ superior prophylac . 



Manufacturing Example 1 



N-(3-Phenylpr opy|>i. d e 0xvn oiiri ^ 
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• «„4-fi?B ma (6'00 mmols) of potassium 
A mixture of 815 mg (5.00 mmols) of 1-deoxyno,.nmyc,r , an I 828 ^9 Qf 

347 (m 

1H). 3.65 (m, 1H), 3.85 (m, 2H). 7.15-7.35 (m, 5M) 



Manufacturing Example 2 



M^.Ph fi nvi-2-propenyl)-l-deoxyn ojirimycin 
Manufacturing Example 3 

5 

N-i3-(4-Fluorop ^""^^nvl1-1-deoxynoiirimycin 
30 step 1: Methyl 3.(4-f.uoro P henyl)-2- P ro P enoate: 

(11 .0 mmols) of carbomethoxyme^ Solid precipitat es were f tered off 

35 Sane " 14)" give 1.61 9 (90 %) of colorless neeoles. 
Sd^ 

Step 2: 3-{4-Fluorophenyi)-2-propen-1-ol: 

~"Methyl-3-(4- f .uorophen y ,)-2- P ropenoate, 1.61 9 *^ l^^r^ZZ 

ice coo the solution was dropwise added to a suspens on 0 205 mg ( ^ ^ ^ room 

45 in 3 m, of ether. *^ ^^and solids were filtered off. The filtrate 

temperature. An excess 0 he react* J» J^^^^en-iK,.. 
was concentrated to give 1 .33 g (»/ o' 0 v 
NMR (CDCb) _ _ . c . 0 u\ 

4.52 (d.2H). 6.31 (m, 1H). 7.01 (m. 2H), 7.45 (m, 2H) 

50 

Step3:3(4-Fluorophenyl)propan-1-ol: . _ ^ < nrt 



NMR (CDCb) «■• 7ic7ifilm 4H) 

1.91 (m, 2H). 2.70 (m, 2H), 3.68 (m. 2H). 7.16-7.36 (m. 4H> 
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Step 4: 3-(4-Fluorophenyl)-l-bromopropane: 

3-(4-Fluorophenyl)propan-l-oi. 770 ma « nn mm , , 
were dissolved in 30 m , of acetonitn e and' ul?Z toT W ( ™ ^ « Carbon ^-bromide 

* was added to the solution by seve ra, po nV n Tft ^ ^ J"* 1 fj 9 COO mmcls) of triphenylphosph ne 
hexane were added to the reaction mixture sl tZ I * * r °° m tem P er *ure 100 ml of 

^^■^rf^^^^^^l^^ were filtered off and the filtrate was 
of colorless oil. ° y S,,,ca 9 el col "<™ chromatography (hexane) to give 1 06 a mT\ 

NMR(CDCI 3 )5: ' y { ' 

> 2-17 (m,2H), 2.81 (t, 2H ). 3.45 (t. 2H). 7.14 -7.36 (m, 4H, 

^-^^^^ 

The title compound was synthesized in 9 m 

£5£ *? « '* « - -0 (m . ,H,, „ «, 1H) . 3 . 45 (m . 

Manufacturing Example 4 



25 ^ :!: ^^2^^ 

Stepi: 1-(2-Ph8nyl).2-propen-1-ol: 

wasted w,,h „ ate , driecl and lhe „ con t „Sd C !°" ra ' Performed with e( hy, acetate. The ex.S la 

seek r ne = ■ : ,o > » ™ ue * as pu * d * * «*™ =S£ 

S»P2: '■B- p "en y l).3.bromo-2.p ra pe„e: 
The title compound was synthesizPri in a m 
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Manufacturing Example 5 

N-(4.4.4-Trifluorobutyl)-1-deoxynojirimycin 

5 The title compound was synthesized in a manner similar to Manufacturing Example 1. 

^4^m D 2 3 S D 1 5 95-2.35 (m, 4H). 2.58 (quin. 1H). 2.89 (dt. 1H), 2.98 (dd. 1H), 3.13 (t. 1H). 3.31 (t, 1H). 3.45 
(ddd. 1H). 3.86 {ABXtype, 2H) 

70 

Manufacturing Example 6 

75 N-(5 .5,5-Trifluoropentyl)-1-deoxynojirimycin 

The title compound was synthesized in a manner similar to Manufacturing Example 1. 

?.40 R 1 ( 70 3 (m D> 4H), 2.00-2.33 (m, 4H). 2.57 (dt, 1 H), 2.85 (dt, 1H), 2.98 (dd, 1H), 3.13 (t, 1H), 3.46 (ddd, 1 H). 

3 ' 85 WhMeThe 8 invention has been described in detail and with reference to specific embodiments thereof, it 
is apparent to one skilled in the art that various changes and modifications can be made there.n without 
departing from the spirit and the scope of the present invention. 

25 

Claims 

1. An antiviral composition comprising as active ingredient a N-substituted-1-deoxynojirimycin derivative 
represented by general formula (1): 




40 wherein Y represents 



HO OH 



Z 

- A 




R1 



R2 



(wherein A represents a straight or branched chain hydrocarbon group having 3 to 5 carbon atoms which 
may or may not contain a double bond, R, and R 2 , which may be the same or different, each represents a 
hydrogen atom, a lower alkyi group, a lower alkoxy group, a carboxyl group, a carbamoyl group an 
aikoxycarbonyl group, a dialkylamino group or a halogen atom; Z represents a hydrogen atom, a lower alkyl 
group, a phenyl group or a group shown by: 
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wherein R 3 and R., which may be the same or different, each represents a lower alkyl group, a lower 
alkoxy group, a carboxyl group, a carbamoyl group, an alkoxycarbonyl group, a dialkylamino group or a 
halogen atom) or -(CH 2 )„CF 3 (n represents an integer of 2 - 5). 

2. A composition as claimed in Claim 1, wherein said viral infection is an infection with human retro 



virus 



. A composition as claimed in Claim i, wherein said viral infection is an infection with human 
immunodeficiency virus (HIV). 

4. A composition as claimed in Claim 1, which is for therapy or prophylaxis of acquired im- 
munodeficiency syndrome (AIDS). 
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